Metabolism of alanylalanyl-S-[N-(2-thioethyl)]aminopyridine-2, 6-dicarboxylic acid]cysteine by suspensions of Escherichia coli.
The attachment of 4-[N-2-(mercaptoethyl)]aminopyridine-2,6-dicarboxylic acid (MEPDA) to AlaAlaCys through a disulfide bond to the cysteine residue has been described (Boehm, J. C., Kingsbury, W. D., Perry, D., and Gilvarg, C. (1983) J. Biol. Chem. 258, 14850-14855). The peptide disulfide showed enhanced growth inhibitory properties in Escherichia coli compared to the free sulfhydryl compound. Genetic evidence was presented to show that this side chain-modified peptide utilizes the oligopeptide transport system to gain entry to the cell. Following transport of the peptide, MEPDA is liberated by disulfide exchange reactions with sulfhydryl-containing components of the cell pool. In this paper, we examine in more detail the metabolism of this peptide. Using gel filtration chromatography to examine filtrates from cell suspensions incubated with the peptide, it was shown that loss of the peptide from the medium is accompanied by a corresponding increase in a component having the properties of MEPDA. The release of sulfhydryl groups from the peptide by cell suspensions could be monitored by Ellman's reagent and was found to be dependent upon peptide transport. Following cleavage of the disulfide bond, MEPDA is able to cross the cytoplasmic membrane and exit from the cell as a relatively lipophilic uncharged metal chelate.